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1. ABSTRACT 
(References omitted from abstract and included in subsequent sections only) 
Concussion, or mild traumatic brain injury (mTBI), is defined as the acute 

neurophysiological event related to blunt impact or other mechanical energy applied to the 
head or nearby regions. Sports-related concussion (SRC) occurs in the setting of sports and 
often results in short-lived impairment of neurological function causing symptoms such as 
confusion, headache, dizziness, fatigue, visual disturbance, balance problems, noise and/or 
light intolerance, mental slowness and fogginess and sleep disturbance that typically resolve 
spontaneously.  However, these symptoms persist in 10-20 percent of cases and are termed 
Persistent Post Concussion Symptoms (PPCS). 

Concussion is common and costly. In the Australian football context, an average of 7 
head injuries per team per season has been estimated. Concussion carries long-term 
consequences for a significant number of those injured.  

Diagnosing SRC is difficult for a number of reasons, including the fact that the initial 
observation of the head impact and subsequent signs associated with concussion is usually 
undertaken by non-clinicians in the community sports setting. Those monitoring for 
suspected concussion are often reliant upon the athlete’s report of symptoms. Athletes may 
not report symptoms to avoid missing games. These factors can result in failure to seek a 
diagnosis or misdiagnosis, which places the athlete at risk of prolonged recovery – 
particularly in the case of repeated head impacts, which may worsen symptoms.  

Managing SRC is also challenging, both in the immediate aftermath of the head 
injury and the long-term persistent post-concussion symptoms (PPCS). Best practice is 
poorly understood and inadequately implemented, particularly in the community setting. 
Unsafe and premature return to play (RTP) can have a cumulative burden on athletes and 
our community.  

Telehealth has been used since the 1990s and shown to be effective for many critical 
and non-critical care conditions. These services improve access to clinical expertise, 
contribute to greater equity, shorten travel/waiting times and times to decisions, especially in 
rural and regional settings. The COVID-19 pandemic has further increased use of telehealth. 
Concussion is one condition that would benefit from remote expertise given its challenges in 
diagnosis and management. Use of telehealth to diagnose and treat concussion  is yet to be 
explored in a rigorous clinical trial.  

We aim to investigate the role of telehealth in diagnosis and management of SRC. 
We hypothesise that the incidence of SRC across Australia, particularly in the community 
settings, together with the complex nature of its diagnosis and management, make 
telehealth a suitable (i.e., safe and effective) means of providing more accessible and 
personalised concussion care.  

This project- INFORMED-1 will be an open-label randomised controlled trial (RCT). 
The Intervention (I) will be a multidisciplinary telehealth service for assessment of community 
football players after head injury. The Comparator (C) will be current standard of care, which 
in the Australian context includes online resources, mobile phone applications, medical 
reviews as sought out by the players and/or trainers depending on the symptoms – typically 
involving GP review in the first instance, based on standard club policy. The primary 
Outcome will be the proportion of players diagnosed with concussion at 7-days post head 
injury. Secondary outcomes will include improvement in concussion symptoms, adherence 
to current RTP guidelines, access to clinical specialists, and satisfaction with the program.
 Our research question is, amongst Australian football players in the VAFA league 
suffering a sustained head impact and suspected concussion(P), does a multidisciplinary 
telehealth program (I), increase the proportion of players diagnosed with concussion (O1), 
and improve their symptoms, adherence to RTP guidelines, access to clinical specialists, 
and satisfaction with the program (O2) compared to the provision of current standard of care 
(C)?      
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INVESTIGATOR  DATE  

Dr Jonathan Reyes    

3. STUDY ADMINISTRATION STRUCTURE 

3.1 Coordinating Centre and Data Management Centre 
3.1.1 Responsibilities 
Responsible for all aspects of study management including: 

• Management of study budget and liaison with funding bodies  
• Final protocol  
• Case Report Form design  
• Database development, maintenance and administration  
• Data management 
• Protocol training of principal investigators and research coordinators  
• Protocol training of critical care nurse, emergency physician, neurologists and 

neuropsychologists  
• Management of regulatory affairs 
• Management of study set up including assistance with HREC applications  
• Organisation of investigator meetings 
• Adherence to local HREC guidelines and reporting requirements  
• Adverse event reporting to HREC and the Coordinating centre, in accordance 

with the study protocol  
 

3.1.2 Meetings 
Fortnightly 

 

3.3 Study Contact Details 
3.3.1 Chief Investigator 
Professor Biswadev Mitra 
Level 3 / 553 St Kilda Road 
Melbourne VIC 3004 Australia 
P: +61 3 9076 2782 
E: biswadev.mitra@monash.edu 
3.3.2 Coordinating Centre 
Alfred Health Emergency Service 
55 Commercial Rd 
Melbourne VIC 3004, Australia 
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4. BACKGROUND & RATIONALE 

4.1 Background summary 
 
Concussion, or mild traumatic brain injury (mTBI), is defined as “the acute 

neurophysiological event related to blunt impact or other mechanical energy applied to the 
head, neck or body (with transmitting forces to the brain), such as from sudden acceleration, 
deceleration or rotational forces.”1 Such forces may be sustained in a number of situations, 
including motor vehicle crashes, assault, falls, or during sports. Sports-related concussion 
(SRC) is defined “a traumatic brain injury induced by biomechanical forces that typically 
results in the rapid onset of short-lived impairment of neurological function that resolves 
spontaneously”.2  

Concussion is common, with an estimated annual incidence of up to 1.2% in 
community settings.3 In the Australian football context, the incidence equates to an average 
of 7 injuries per team per season.4 Concussion typically causes symptoms including 
temporary loss of consciousness and/or confusion, headache, dizziness, fatigue, visual 
disturbance, balance problems, noise and/or light intolerance, mental slowness and 
fogginess and sleep disturbance that typically resolve spontaneously. Whilst it is thought that 
the majority of athletes recover within the first two weeks post-injury, longitudinal prospective 
observational studies have shown that as many of 55% have ongoing symptoms 14 days 
after head injury.5 A significant number of these individuals have persistent symptoms and 
are termed as having Persistent Post Concussion Symptoms (PPCS).6–8 The financial costs 
of concussion are significant.9,10 Although current guidelines recommend return to play 
(RTP) after 12 days, this may not adequately reflect the time to recovery observed in the 
literature. One study of women’s rugby estimated a pooled concussive injury burden of more 
than a month (i.e. 33.2 days),11 and a 2-year prospective trial showed that 55% of patients 
had ongoing symptoms ant 14 days and 23% of participants still had ongoing symptoms 
after 4 weeks5. Sex differences in PPCS have also been reported, with a growing amount of 
evidence suggesting that female athletes are at greater risk of prolonged PPCS.11  

Diagnosing SRC is difficult, as it relies on self-report and subjective brain function 
measures, requires honesty and cooperation from the injured player , as well as in-depth 
operator training to deliver prescriptive tests. The fact that initial screening is sometimes 
done by non-clinicians in the community sports setting further jeopardises the diagnosis rate 
and accuracy, placing the athlete at risk of prolonged recovery – particularly in the case of of 
continuing to play with a suspected concussion with repeated head impacts.12,13 The 
Concussion Recognition Tool 5 (CRT5) is one widely used and validated tool for screening 
of SRC and was designed to assist non-medically trained individuals to recognise the signs 
and symptoms of possible SRC14. The CRT5 also guides the removal of a player and 
suggestion on whether medical attention should be sought. We will use this tool on our 
website and as safety screening to ensure that patient does not suffer more serious head 
injury. Diagnosis by a qualified medical practitioner is recommended in all cases of 
suspected concussion in the sporting context. The main reasons for why individuals do not 
seek medical evaluation after suspected concussion are beliefs about it not being serious 
enough, desire to continue playing and a lack of access to medical professionals.15 Further 
highlighting the potential benefits of telehealth. 

Whilst there is a growing interest in objective biomarkers as a means of augmenting 
the diagnosis of concussion, such as saliva testing16, blood tests17, and virtual reality18, 
improving the use of currently available and validated clinical and cognitive screening 
strategies should be explored.   

Managing SRC, both in the immediate aftermath of the head injury and the long-term 
PPCS, is also challenging. Best practice management of SRC is poorly understood and 
inadequately implemented, particularly in the community setting. Both parents and athletes 
are frequently unaware of the symptoms of concussion.19 This may result in delay or 



 

Page 9 of 28  INFORMED-1 RCT Protocol V5.0 20230316.docx  
Alfred Health is the custodian of the Protocol and retains ownership of this Protocol 
 

misdiagnosis with an unsafe and premature return to play RTP. Parents with general 
medical training have been shown to recognise symptoms more accurately than parents 
without first aid certification (p = .01)19, thus suggesting there is an advantage to expert 
clinical assessment. 

Telehealth has been shown to be effective for many critical care conditions such as 
stroke,20 and myocardial infarction,21 as well as for non-critical emergencies,22 since the 
1990s. These services improve access to clinical expertise, contribute to greater equity, 
shorten travel/waiting times and time to decisions.23,24 The use and impact of telehealth have 
been particularly beneficial for patients in rural and regional settings.25,26 Given the 
challenges with diagnosing SRC, including the clinical complexity and lack of access to 
specialists, telehealth may be a suitable alternative to deliver more specialised care, earlier, 
to most individuals with suspected concussion.    

We hypothesise that telehealth a will be i.e. safe and efficient for providing more 
accessible and personalised concussion care.  

 

4.2 Research question 
 
The research question for this trial is formulated in the answerable PICO (population, 

intervention, comparator, outcomes) format27.  
 
Our research question is, amongst Australian football players in the VAFA league 

suffering a head injury (P), does a multidisciplinary – consisting of neuropsychologists, 
physiotherapists, emergency physicians, neurologists, critical care nurse, neuroscientists 
and sports physicians - telehealth program (I), increase the proportion of players diagnosed 
with concussion (O1), and improve their symptoms, adherence to RTP guidelines, access to 
clinical specialists, and satisfaction with the program (O2) compared to the provision of 
current standard of care (C)?     

 
Population All adult (³18 years old) players in the Victorian Amateur Football 

Association (VAFA) who have sustained a head impact and 
suspected concussion 

Intervention Multidisciplinary telehealth consultation, consisting of 
neuropsychologists, physiotherapists, emergency physicians, 
neurologists, critical care nurse, neuroscientists and sports physicians 

Comparator Standard of care including information on currently available online 
resources, including AFL return to play advice 

Outcome -primary Proportion of players who have been given a diagnosis of concussion 
at 7 days post head injury 

Outcome- 
secondary 

a) Longitudinal data on concussion symptoms on the Rivermead 
Post-concussion Questionnaire (RPQ) at 3 time-points 

b) The proportion of adherence to current RTP guidelines.  
c) Access to clinical specialists 
d) Satisfaction with the program 
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4.3 Co-enrolment and competing studies 
The management committee will consider all requests for co-enrolment with this trial. 

The criteria for assessing whether co-enrolment would be allowed will follow the guidelines 
published as the SPICE-8 criteria.28  

 
Figure 1: SPICE-8 criteria 

 

4.4 Concomitant Care 
Standard clinical care and advice for players with a head injury will be applied. All 

other investigations and treatment of the patient will be conducted as per usual. 

 

4.5 Design 
The design of this study is a prospective, single-centre, open-label randomised 

controlled trial. 
4.5.1 Inclusion criteria 

1. Adult patients (age ≥18 years);  
2. Medicare eligibility 
3. Head injury sustained during sports event (either matches or training) 

through VAFA;  
4. Concussion suspected by either club trainer, medical professionals, or 

players themselves 
5. GCS 13-15   

4.5.2 Exclusion criteria 
1. Adolescent (<18 years) 
2. Moderate or severe Traumatic Brain Injury (TBI) 
3.  Intracranial haemorrhage 
4.  GCS<13 
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4.6 Methods 
 
4.6.1 Randomisation 
We will randomise using block randomisation (randomly selected block sizes of 4,6 

or 8). The nurse will do the randomisation. We will use computerised randomisation method. 
Participants with suspected concussion will be referred either by themselves, club personnel 
or clinicians (e.g., their GP). Randomisation will occur after a critical care nurse has collected 
baseline data and ensured trial eligibility. The participant will have to provide consent prior to 
this contact (see sections 6.4 and 6.5). Prior to commencing the interview, the nurse will 
confirm that the participant has understood and agrees to the study.  

 
4.6.2 Intervention 
A multidisciplinary telehealth program with neuropsychologists, physiotherapists, 

emergency physicians, neurologists, critical care nurse, neuroscientists and sports 
physicians will be available to the participant. Among participants randomised to the 
telehealth arm, the consultation will be conducted primarily by a neuropsychologist or 
physiotherapist, rostered 4 half-days per week. The neuropsychologist will be co-located 
with a medical specialist (emergency physician or neurologist) for assessment of symptoms 
related to the head injury outside the scope of possible concussion (e.g. more than mild TBI) 
or an entirely alternative diagnosis. Follow-up consultations using telehealth will be 
scheduled at 7 days and 14 days and may also occur at greater frequency if recommended 
by the assessing team. Should the telehealth team feel the need for in-person assessment 
and management, including physiotherapy or occupational therapy for example, this will be 
facilitated. Additional nurse follow-up will occur at 30 days to assess satisfaction with the 
telehealth program. All other standard care processes will be continued as per normal 
clinical practice. The intervention arm will – in addition to their telehealth – be directed to out 
dedicated website to get the same information as the SOC arm. 

 
4.6.3 Comparator 
Participants randomised to the standard care arm will be provided with currently 

available online resources and mobile phone application (i.e. HeadCheck) for the 
assessment and management of concussion, including AFL’s RTP advice.  

Follow-ups will be conducted, on an observatory basis (i.e. not clinical assessments), 
by research nurses by telephone at on days 7,  and 14 and 30 days. 

 
4.6.4 Outcomes 
The primary outcome for this study is the diagnosis rate, whilst secondary outcomes 

include symptom improvements, RTP adherence, access to clinical specialists, and user 
satisfaction with the telehealth program. 

 
Primary outcome 

• The proportion of players diagnosed with SRC at 7 days. This will be collected by a 
binary question to the player: “Have you been diagnosed with concussion by a 
clinician (doctor, neuropsychologist, physiotherapist or occupational therapist)?”  
 
Secondary outcomes 

• Longitudinal data on concussion symptoms on the Rivermead Post-concussion 
Questionnaire (RPQ) at the 3 time-points 

• The proportion of adherence to current RTP guidelines. 
• Access to clinical specialists 
• Satisfaction with the program 
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4.6.5 Potential confounders 
Data will be collected on age, sex, past history including previous concussions, 

mechanism of injury, history of mental health issues, other injuries sustained, initial match 
day symptoms and all pre-enrolment diagnostics and management steps. (see s7.2) 

 

  



 

Page 13 of 28  INFORMED-1 RCT Protocol V5.0 20230316.docx  
Alfred Health is the custodian of the Protocol and retains ownership of this Protocol 
 

5. STUDY PROCEDURES 

5.1 Study participant capture 
Any players in the VAFA league with a mild head injury sustained during match or 

training, within the previous 7 days, can be referred, either by themselves or club personnel. 
This will be done through a dedicated website, which is to be created for the INFORMED 
project. This website will follow the layout and logical flow of the Victorian Virtual Emergency 
Department (VVED)29 as this is familiar both to clinicians and some patients, as well as 
having been approved by the Department of Health, Victoria.  

5.2 Exclusion of moderate or severe brain injury  
The exclusion of moderate to severe brain injury will be ensured by: 

1. The initial self-directed screening through the use of our custom-built evidence-based 
online checklist which is designed to identify red flags that may indicate the need for 
emergency assessment, and  

2. Nursing triage within 1 business day to assess participant safety, establish trial 
eligibility and randomisation.  

5.3 Phone / online triage by critical care nurse 
The critical care nurse will contact patients by phone, within 1 business day.  

• collect baseline data of players 
• screen for eligibility 
• assign study ID 
• Create a study enrolment log, which will link the study number to the patient’s name.  

5.4 Randomisation  
We will randomise using block randomisation (randomly selected block sizes of 4,6 

or 8). Randomisation will occur after a critical care nurse has collected baseline data and 
ensured trial eligibility. The nurse will do the randomisation using computer aided 
randomisation methods. This is an open-label trial and the research team and players will be 
aware of their allocation. 

5.5 The two study arms 
5.5.1 The standard of care (SOC) arm 
The standard of care (SOC) arm will be directed to our dedicated website, which will 

house links to currently available resources, including 
o https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/head-

injuries-and-concussion 
o https://www.healthdirect.gov.au/concussion 
o https://aci.health.nsw.gov.au/__data/assets/pdf_file/0007/195154/NH700194-

Mild-brain-injury-discharge-advice-for-adults.pdf  
o https://resources.afl.com.au/afl/document/2022/07/07/13577d34-be4b-4bcf-b131-

b709da516eb8/Concussion-Management-in-Australian-Football-
Poster.pdf?_ga=2.51831657.1700142125.1673848166-652702011.1673848166 

o Concussion in Sport Australia | Australian Sports Commission – 
https://www.concussioninsport.gov.au/ 

• Mobile phone applications 
o HeadCheck Concussion Management App  

• AFL RTP advice 
o https://resources.afl.com.au/afl/document/2021/05/02/2b197edf-0f6f-4004-

a3ee-0e0de4425de9/Return-to-Play-Following-Concussion-Checklist-
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Form.pdf?_ga=2.81193815.1700142125.1673848166-
652702011.1673848166 

o “The earliest that a player may return to play (once they have successfully 
completed a graded loading program and they have obtained medical 
clearance) is on the 12th day after the day on which the concussion was 
suffered.” (https://www.afl.com.au/clubhelp/policies/health-and-
safety/concussion-
management#:~:text=Any%20player%20who%20has%20suffered%20a%20c
oncussion%20or%20is%20suspected,who%20is%20unconscious%20or%20i
njured.) 

 
5.5.2 The intervention arm 

Patients in the intervention arm will, in addition to receiving the same directions with 
regards to the website with information as the SOC arm, be scheduled (by the nurse) to an 
appointment with a neuropsychologist (or physiotherapist) via telehealth within the next few 
days. This video consult will take place on a Wednesday +/- Thursday and will have 8 slots 
of 45 – 60 minutes available. The consult will not be video recorded.  

If during the assessment, the neuropsychologist or physiotherapist are concerned for 
the patient, they can seek advice from rostered on medical specialists (emergency 
physicians or neurologists) who will be virtually co-located for urgent assessment of 
symptoms related to the head injury outside the scope of a possible concussion.  

The neuropsychologist / physiotherapist will perform an assessment of symptoms 
and tests of cognitive function. The primary outcome of this trial is the proportion of players 
that have been given a diagnosis of concussion. In both arms, the participants can be 
diagnosed by any medical practitioner. In the intervention arm the qualified specialist 
neuropsychologist or physiotherapist doing the assessment can also diagnose. This data will 
be collected as a binary question that will be asked by the research nurse conducting follow-
ups on day 7. 

 

5.6  Day 7 and day 14 Follow up 
 
On day 7 and day 14, the patients, in both arms will be followed up by a research 

nurse. For patients in the telehealth group, this follow-up will occur immediately after the 
clinical consult. For patients in the SOC group, follow-up will occur by telephone. Data on 
key outcome variables will be collected. If the any patient from either arm has persistent 
symptoms on day 14, they will be offered to enrol in the iRecover trial an an interdisciplinary 
intervention that incorporates expertise from neuropsychology, physiotherapy, and medicine 
to target the primary factors thought to contribute to PPCSs (for more information, see 
ANZCTR Registry)30. Available from 
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=384026&isReview=true  

 

5.7 Day 30 follow up 
 
On day 30 post head injury, a research nurse will collect further follow-up data from 

the intervention arm participants by telephone interview (See s7.2)  
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6. ETHICS 

6.1 Guiding Principles 
This study is to be performed in accordance with the ethical principles of the 

Declaration of Helsinki (June 1964 and amended 1975, 1983, 1989, 1996, 2000, 2008 and 
Note of Clarification 2002 and 2004), ICH GCP Notes for Guidance on Good Clinical 
Practice (CPMP/ICH/135/95) annotated with Therapeutic Goods Administration comments, 
NHMRC National Statement on Ethical Conduct in Research Involving Humans (March 
2007)31; the New Zealand Interim Good Clinical Research Practice Guidelines (Volume 2 
1998 and Volume 3 2000) and ICH GCP Notes for Guidance on Good Clinical Practice 
(CPMP/ICH/135/95). 

 

6.2 Ethical issues of the study 
We foresee no significant ethical issues with this study. All participants will be asked 

to provide informed consent. Participants will be free to withdraw from the trial at any time, 
with the option to haveand all existing data will be deleted. 

 

6.3 Confidentiality of participant data 
Patients will be randomised by the critical care nurse who is doing the phone triage. 

The patient will receive a study number. The Research Coordinator will compile a study 
enrolment log, which will link the study number to the patients’ name. Subsequent data will 
be identified by the study number. The enrolment log and study data will be kept separately. 
Follow-up details of the patient will be collected including name, address and contact 
telephone numbers for the purpose of contacting the patient for subsequent reviews. The 
contact details will be forwarded to the coordinating centre. Study data will be entered into 
The Alfred Hospital Red-Cap database specifically designed for the study with restricted 
access via authenticated login using an email address and password combination. The 
contact details will be kept electronically in a secured database in RedCap. There will be no 
hard copies stored physically. As per the AlfredHealth Archiving/Storage of Research 
Records Guidelines, The the data will be retained for 15 years indefinitely. If, at some stage 
in the future, the Ethics Committee deems that storage is no longer required, the 
researchers will be notified and all materials will be destroyed in a secure manner. This 
would not occur until at least 15 years after completion of the study.  

 

6.4 Informed consent 
Patient Information and Consent Form (PICF) will be provided electronically to all 

participants. This information sheet provides a brief outline of the research, its requirements 
and the contact details of the local research coordinator who can explain the study to the 
participant and their relatives. The Red-Cap e-Consent platform will be used for the purpose 
of obtaining the consent of the participants. All participants will be emailed a copy of the 
PICF when they sign up.  

The consent process will occur online via REDCap. The participants will be 
presented with the PICF in PDF form. They can print a hard copy and/or read this in their 
own time. The PICF will be presented on the website and can be read separate to the sign 
up and consenting phase. After signing up, the PICF will be sent electronically to the 
participants. There will be no signed hard copies of the PICF. If a participant requests a 
signed hard copy of the PICF, they will not be able to participate in the study. When the 
research nurse calls the participant within 1 business day of signing up, the participant will 
be explicitly asked whether they had any questions from the PICF or whether they would like 
any items clarified. The participant can withdraw at any time.  
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Readability will be ensured through the use of PDFs. The participants will sign the 
consent via the in-built signature field in REDCap.    

All interaction between research staff and participants will take into consideration the 
potential stress and emotional factors associated with their head injury and ensure that their 
freedom to participate, actual or perceived, is not compromised. 
 

6.5 Recruitment and consenting 
The website www.informedtbi.org will be made aware to club trainers and players 

through a number of channels within VAFA. On this website, potential participants will 
screen themselves for eligibility. If they meet all the inclusion criteria and none of the 
exclusion criteria, they will be able to register for the trial.  

The participants will populate a RedCAP contact form. REDCap is a secure web 
application for building and managing online surveys and databases. REDCap can be used 
to collect virtually any type of data in any environment and is compliant with Code of Federal 
Regulation 21 / Part 11, Federal Information Security Modernization (FISMA), Health 
Insurance Portability and Accountability Act (HIPAA), and General Data Protection 
Regulation (GDPR). It is specifically geared to support online and offline data capture for 
research studies and operations. The REDCap Consortium, a vast support network of 
collaborators, is composed of thousands of active institutional partners in over one hundred 
countries who utilize and support their own individual REDCap systems. 

During the online registration, the participants will be presented withthe PICF, using 
the in-built e-Consenting features in Red-Cap.  

The initial contact from us to the participants will be made by a research critical care 
study nurse, over phone or email, within 1 business day of registration. The nurse will 
confirm study eligibility and understanding of the PICF. At this time, eligible participants will 
be requested to electronically sign the consent form. A fully executed copy of the PICF will 
be sent to participants electronically (there will be no hard copies of the PICF). 
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7. DATA MANAGEMENT 

7.1 Data collection methods 
Data collection will be via a web-based data entry using the Red-Cap system. Data 

queries will be automatically generated via the electronic data collection database. 
Randomised patients will be followed up from a clinical trial point of view till day 14 post 
head injury. On day 30 a follow-up to assess satisfaction with the telehealth program will 
occur by the study nurse. (see s7.2) 

 
Alfred Health’s REDCap will be used. 
The contact details will be kept electronically in a secured database in REDCap. 
There will be no hard copies stored physically.  
Electronic data retention period will be 15 yearsindefinitely. 
The website will be housed on multiple servers through the wix.com platform.  
The data retention period for the website is 15 years.  
The website will be hosted by Wix. Wix deploys and maintains technical and 

organisational security measures to protect the company’s and our customers’ data and 
assets. Details can be found here https://support.wix.com/en/article/wix-security-measures-
overview.  

No participant data will be collected or stored through the wix platform. The REDCap 
participant registration form will be displayed on the website, but data will be collected 
separately.   

Access to the electronic data will be by the study coordinator Dr Alexander Olaussen 
and Chief Investigator Prof Biswadev Mitra. All participant data will be collected and stored in 
REDCap. If a participant withdraws from the study, this data will be deleted.  

The identifiable data will be collected in REDCap. The study research nurse will 
contact the participant within 1 business day and when so doing create a study enrolment 
log, which will separate the research data from the contact details with a study ID. This 
process will create a study ID.  
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7.2 Data variables collected and data dictionary 

   

Domain Variable
Data 
dictionary

Demographics Enrolment Day 7 Day 14 Day 30

Caller's role

trainer, GP, club 
doctor, coach, 
other ✅ ❌ ❌ ❌

Caller's contact details phone and email ✅ ❌ ❌ ❌

Age Years ✅ ❌ ❌ ❌

Sex M/F/Other ✅ ❌ ❌ ❌

Past Med Hx free text ✅ ❌ ❌ ❌

Previous concussions (diagnosed 
and suspected) binary (y/n) ✅ ❌ ❌ ❌

patient ID number
assigned on 
enrolment day ✅ ✅ ✅ ✅

Incidence
date of injury dd/mm/yyyy ✅ ❌ ❌ ❌

time of injury HH:MM (24hrs) ✅ ❌ ❌ ❌

descriptions of events free text ✅ ❌ ❌ ❌

first aid applied free text ✅ ❌ ❌ ❌

removal from play binary (y/n) ✅ ❌ ❌ ❌

match day CRT5 survey ✅ ❌ ❌ ❌

Pre-consult assessment and treatment
ED binary (y/n) ✅ ❌ ❌ ❌

GP binary (y/n) ✅ ❌ ❌ ❌

Neuroimaging binary (y/n) ✅ ❌ ❌ ❌

outcome of pre-consult Ax and Mx free text ✅ ❌ ❌ ❌

Concussion symptoms
Concussion symptoms (CRT5) survey ✅ ✅ ✅ ❌

RPQ survey ✅ ✅ ✅ ❌

Telehealth arm (only)
length of tele-consultation mins ✅ ✅ ✅ ❌

technical issues free text ✅ ✅ ✅ ❌

Neuropsychology assessment free text ✅ ✅ ❌

neuropsychology recommendations free text ✅ ✅ ❌

Outcomes
diagnosed with concussion binary (y/n) ✅ ✅ ✅ ❌

RTP adherence binary (y/n) ✅ ✅ ✅ ❌

access to clinical specialists binary (y/n) ✅ ✅ ✅ ❌

Telehealth Usability Questionnaire survey ❌ ❌ ❌ ✅

Client Satisfaction Questionnaire-8 survey ❌ ❌ ❌ ✅

Adverse events
AEs binary (y/n) ✅ ✅ ✅ ❌

SAEs binary (y/n) ✅ ✅ ✅ ❌

SUSARs binary (y/n) ✅ ✅ ✅ ❌

When is the data collected?
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7.2.1 CRT5 
The Concussion Recognition Tool 5 (CRT5) is a widely used and validated tool for 

screening of SRC and was designed to assist non-medically trained individuals to recognise 
the signs and symptoms of possible SRC14. The CRT5 also guides the removal of a player 
and suggestion on whether medical attention should be sought.  

 
Figure 2: The Concussion Recognition Tool 5 (CRT5) 
 

7.3 Protocol deviations 
A protocol deviation is an unanticipated or unintentional departure from the expected 

conduct of an approved study that is not consistent with the current research protocol. A 
protocol deviation may be an omission, addition or change in any procedure described in the 
protocol.  

In the unlikely event that the organisation/site principal investigator is of the opinion 
that any aspect of the study protocol creates an immediate hazard to a trial patient, they may 
implement a deviation from or change to the protocol without prior HREC approval. The 
implemented deviation or change must be reported in a protocol deviation form. The 
deviation must be reported via the study website by the organization/site principal 
investigator and reported to the HREC (if applicable). 

1
Davis GA, et al. Br J Sports M

ed 2017;0:1. doi:10.1136/bjsports-2017-097508CRT5

To dow
nload a clean version of the SCAT tools please visit the journal online (http://dx.doi.org/10.1136/bjsports-2017-097508CRT5)

©
 Concussion in Sport Group 2017

CONCUSSION RECOGNITION TOOL 5 
©

To help identify concussion in children, adolescents and adults

© Concussion in Sport Group 2017 © Concussion in Sport Group 2017

RECOGNISE & REMOVE
Head impacts can be associated with serious and potentially fatal brain injuries. The Concussion Recognition Tool 
5 (CRT5) is to be used for the identification of suspected concussion. It is not designed to diagnose concussion.

STEP 1: RED FLAGS — CALL AN AMBULANCE

If there is concern after an injury including whether ANY of the following signs are 
observed or complaints are reported then the player should be safely and immediately 
removed from play/game/activity. If no licensed healthcare professional is available, 
call an ambulance for urgent medical assessment:

• Neck pain or tenderness
• Double vision
• Weakness or tingling/

burning in arms or legs

• Severe or increasing 
headache

• Seizure or convulsion
• Loss of consciousness

• Deteriorating 
conscious state

• Vomiting
• Increasingly restless, 

agitated or combative

Supported by

Remember: • In all cases, the basic principles 
of first aid (danger, response, 
airway, breathing, circulation) 
should be followed. 

• Assessment for a spinal 
cord injury is critical.

• Do not attempt to move the player 
(other than required for airway 
support) unless trained to so do.

• Do not remove a helmet or 
any other equipment unless 
trained to do so safely.

If there are no Red Flags, identification of possible concussion should proceed to the following steps:

STEP 2: OBSERVABLE SIGNS

Visual clues that suggest possible concussion include:
• Lying motionless on 

the playing surface

• Slow to get up after 
a direct or indirect 
hit to the head

• Disorientation or 
confusion, or an inability 
to respond appropriately 
to questions

• Blank or vacant look

• Balance, gait difficulties, 
motor incoordination, 
stumbling, slow 
laboured movements

• Facial injury after 
head trauma

STEP 3: SYMPTOMS

• Headache

• “Pressure in head”

• Balance problems 

• Nausea or 
vomiting 

• Drowsiness

• Dizziness

• Blurred vision

• Sensitivity to light

• Sensitivity 
to noise

• Fatigue or 
low energy

• “Don’t feel right”  

• More emotional

• More Irritable

• Sadness

• Nervous or 
anxious

• Neck Pain

• Difficulty 
concentrating

• Difficulty 
remembering

• Feeling slowed 
down

• Feeling like 
“in a fog“

STEP 4: MEMORY ASSESSMENT  
(IN ATHLETES OLDER THAN 12 YEARS)

Failure to answer any of 
these questions (modified 
appropriately for each 
sport) correctly may 
suggest a concussion:

• “What venue are 
we at today?”

• “Which half is it now?”

• “Who scored last 
in this game?”

• “What team did you play 
last week/game?” 

• “Did your team win 
the last game?”

Athletes with suspected concussion should:
• Not be left alone initially (at least for the first 1-2 hours).

• Not drink alcohol.

• Not use recreational/ prescription drugs.

• Not be sent home by themselves. They need to be with a responsible adult.

• Not drive a motor vehicle until cleared to do so by a healthcare professional.

The CRT5 may be freely copied in its current form for distribution to individuals, teams, groups 
and organisations. Any revision and any reproduction in a digital form requires approval by 
the Concussion in Sport Group. It should not be altered in any way, rebranded or sold for 
commercial gain.

ANY ATHLETE WITH A SUSPECTED CONCUSSION SHOULD BE 
IMMEDIATELY REMOVED FROM PRACTICE OR PLAY AND SHOULD 
NOT RETURN TO ACTIVITY UNTIL ASSESSED MEDICALLY, EVEN 
IF THE SYMPTOMS RESOLVE
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8. STATISTICAL CONSIDERATIONS 

8.1 Power calculations and sample size 
In this cohort of players, we conservatively estimate that 50% will have a diagnosis of 

concussion (this proportion may be higher as players would be screened by telephone 
advice and VAFA side-line, thereby increasing our power). In the intervention arm, we are 
aiming for a minimum clinically significant absolute difference of 15%, i.e., 50% of 
participants to have a diagnosis of concussion within 7 days compared to 35% in the 
standard care arm. Using 90% power and 0.05 significance level, we will require 480 players 
to be randomised. We will aim to recruit 500 players to account for loss to follow-up. In 2021, 
our pilot study of 60 teams (i.e., ~20% of VAFA), during an abridged season due to COVID-
19 (~60% of the total length), we had 61 cases of concussions reported. As such, with full 
league involvement and a complete season, we estimate there to be 693 cases of 
concussion per year. Even if all clubs do not participate and some players do not enter the 
trial, we have a large enough eligible population over 2 years for the sample size to be 
comfortably achieved. 

 

8.2 Analysis of results 
8.2.1 Descriptive statistics and primary outcome 
Patient characteristics will be presented in a table with descriptive statistics used to 

present the general characteristics of this cohort. Baseline characteristics will be 
summarised using means (with standard deviation) if continuous and normal or near-
normally distributed, medians (with inter-quartile range) if skewed or ordinal and count (with 
proportions) if categorical. Differences between means will be assessed using Student's t-
test, differences between medians will be assessed using the Wilcoxon rank sum test and 
differences between categorical variables assessed using the Chi-square test. The primary 
outcome – the proportion of concussion diagnosis in the two arms - will be computed using 
the Chi-square test and summarised using Odds Ratio (OR) and reported with 95% 
confidence intervals (95% CI). Potential variables associated with the primary outcome will 
be evaluated using ORs and presented with 95%CIs. Hosmer-Lemeshow purposeful 
variable selection approach will be used to select potential confounding factors identified in 
univariate analysis (p<0.25) into a generalised linear model with the most appropriate 
distribution family and link function32. Akaike information criterion and Bayesian Information 
Criterion will be used to fit the final model to determine independent predictors of concussion 
diagnosis. We will report results of the study after the first season (i.e. September 2023). 

 
8.2.2 Secondary outcomes 
We will use mixed effects linear models, in accordance with previous research,33,34 to 

assess whether the symptom severity scores changed between visits. A modified mixed 
effects Poisson models with random intercepts for participants will be used to estimate the 
relative risks (RR) for each binary outcome with 95%CI.35 These models accounted for 
positive correlation in the repeated outcomes from the same participant and use the 
information sandwich estimator to obtain variance estimates. These estimates are 
considered robust to the error misspecification, take account of any heteroskedasticity and 
have been found to be preferable for unbiased estimates of risk ratios.36 Mixed effects 
regression has been shown to produce robust findings even when imbalance in the data 
(e.g. loss to follow-up) is present, supporting the use of this model for this study. Time will be 
treated as a categorical variable (7 days and 14 days) in the models and potentially 
confounding variables where a demonstrated association (p < 0.1) is found with the 
exposure variable will be included in the models. Postestimation average proportions of the 



 

Page 21 of 28  INFORMED-1 RCT Protocol V5.0 20230316.docx  
Alfred Health is the custodian of the Protocol and retains ownership of this Protocol 
 

presence/absence of concussion over the two time points will be generated using the delta-
method to calculate the standard errors of predictions and 95%CIs and graphed.34  

8.2.3 Telehealth  
We will report on the challenges and the length of the telehealth consults in a 

descriptive narrative way. 
On day 30, we will assess the usability of the telehealth program using the Telehealth 

Usability Questionnaire as modified by Shore et al.37 
 

 
Figure 3: Modified Telehealth Usability Questionnaire 
 
8.2.4 Satisfaction 
On day 30 we will assess the participant satisfaction using the Client Satisfaction 

Questionnaire-8 (CSQ-8).37,38 
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8.2.5 Intention-to-treat analysis 
All analyses will be undertaken on an intention-to-treat basis. It is unlikely that there 

will be crossover between the two arms.  
 
8.2.6 Missing data 
Missingness of data will be examined using Little’s chi-square test. If data are 

missing completely at random, complete case analysis will be used. If data are missing at 
random, i.e., missingness is not completely random but can be fully accounted for by other 
variables, the associated variables will be included in all analyses. If data are missing not at 
random, i.e., missingness is systematically related to the unobserved data, sensitivity 
analyses will be performed to see how sensitive the results are under different scenarios. 

 
8.2.7 Statistics  
A p-value of <0.05 will be deemed as statistically significant. We will use Stata 

version 17 (Statacorp, College Station, TX) for all analyses. 

 

8.3 Adverse events 
Adverse events (AEs) are defined as any untoward medical occurrence in a patient 

or clinical investigation subject administered an investigational intervention and which does 
not necessarily have to have a causal relationship with this treatment (adapted from the Note 
for Guidance on Clinical Safety Data Management: Definitions and Standards for Expedited 
Reporting (CPMP/ICH/377/95 July 2000).39  

It is recognised that the patient population of potentially concussed patients may all 
have adverse experiences and a number of symptoms due to their injury. These will not 
necessarily constitute an adverse event unless they require significant intervention or are 
considered to be of concern according to the organisation/site principal investigator’s clinical 
judgement. Adverse events in this study may include (but are not limited to) seizures, head 
and neck injuries and brain bleeding. 

 

8.4 Serious adverse events 
Serious Adverse Events (SAE) are defined in accordance with the Note for Guidance 

on Clinical Safety Data Management: Definitions and Standards for Expedited Reporting 
(CPMP/ICH/377/95) (July 2000)39 as any untoward medical occurrence that:  
• Results in death  
• Is life-threatening  
• Requires inpatient hospitalisation or prolongation of existing hospitalisation  
• Results in persistent or significant disability/incapacity  
• Is a congenital anomaly/birth defect  
• Is an important medical event that may require intervention to prevent one of the 

previously listed outcomes  
A suspected unexpected serious adverse reaction (SUSAR) is an SAE that is not 

expected based on information that is currently available. Given the intervention of this trial, 
we do not anticipate many, if any, SUSARs. 

 

8.5 Reporting 
SAEs and SUSARs should be reported within 24 hours of identification by telephone 

or email to the local principal investigator and the coordinating centre. However, consistent 



 

Page 23 of 28  INFORMED-1 RCT Protocol V5.0 20230316.docx  
Alfred Health is the custodian of the Protocol and retains ownership of this Protocol 
 

with the advice of Cook et al.,40 adverse events already defined and reported as study 
outcomes will not be labelled and reported a second time as SAEs. 

Any other reporting requirements mandated by the HREC, and relevant national and 
local authorities must also be followed. SAEs and SUSARs will be reported to Alfred Hospital 
Ethics Committee.  

For SAEs and SUSARs, a preliminary telephone or e-mail report should be followed 
by a full report which includes copies of relevant hospital case records and other documents 
where applicable.  
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9. FUNDING 
 

9.1 MRFF funding 
The INFORMED study is funded by the Medical Research Future Fund (MRFF) 

MRFF 2021 Traumatic Brain Injury Grant Opportunity (APP 2016112). 
 

9.2 Study budget 
Item Total cost across the 3-year study period 
Study co-ordinator (Aim 1; VIC) $152,886  
Neuropsychologist (Aim 1; VIC) $122,309  
Clinician (Aim 1; VIC and QLD) $122,309  
CSQ-8  $300 

 

10. RESEARCH TIMELINES 

11. COVID-19 IMPACT 
This project will follow all isolation requirements as dictated by the department of 

health and Alfred Health clinical practice guidelines. We do not anticipate any additional risk 
to patients of health care workers from participation in this research project.

Time frame 
indicators 

Milestones 

Aug 2022 Study organisation commenced 
Jan 2023 Protocol finalised 
Feb 2023 Alfred HREC submission  
Mar 2023 Start-up meeting 
Mar 2023 Training of critical care triage nurse and neuropsychologist / 

physiotherapist commences  
April 2023 Marketing and distribution of the new phone triage service to 

VAFA 
April 2023 Site activation at The Alfred and study recruitment 

commences 
Nov 2023 50% recruitment completed 
Nov 2024 100% recruitment completed 
Dec 2024 Query resolution and data cleaning completed 
Jan 2025 Database lock 
February 2025 Primary analysis completed 
Mar 2025 Submission of initial manuscript 
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